MAIN RESULTS
Inhaled anticholinergics increased risk of the composite end point, myocardial infarction, and cardiovascular death, but not stroke or all-cause death (table). Inhaled anticholinergics increased risk of the composite end point in the 5 long-term trials (n = 7267, relative risk [RR] 1.7, 95% CI 1.3 to 2.4) but not in the 12 short-term trials (n = 7516, RR 1.2, CI 0.67 to 2.0).
CONCLUSION
In patients with chronic obstructive pulmonary disease, longterm use of inhaled anticholinergics increases risk of major cardiovascular events.
Abstract and commentary also appear in ACP Journal Club. 
ABSTRACTED FROM

COMMENTARY
T he review by Singh et al and the trial by Tashkin et al were done to address uncertainty about the risks and benefits of inhaled anticholinergic therapy in COPD. However, understanding the discrepant findings is a challenge. Why did the meta-analysis show a 53% increase in myocardial infarction and a 26% increase in all-cause mortality with inhaled anticholinergics, whereas the subsequent large UPLIFT trial found relative reductions of 27% and 11% with tiotropium for these same outcomes?
Contradictory findings may reflect differences in individual trial characteristics. No trial was designed with mortality or cardiovascular events as a primary outcome. Most trials had high dropout rates that differed between groups, creating substantial opportunity for biased estimation of treatment effects, especially for secondary outcomes. However, mortality data for the UPLIFT trial were 98% complete, whereas no other long-term tiotropium trial collected mortality data after patients withdrew. Also, the UPLIFT trial followed patients for 4 years, allowing capture of more events than previous shorter trials. As a striking illustration, the UPLIFT trial reported deaths in 15.7% of participants compared with 1.8% in the meta-analysis.
Singh et al's decision to pool placebo-controlled trials with trials using active comparators is questionable. Absence of statistical heterogeneity among trials provides insufficient reassurance if there is a high index of suspicion that other drugs have effects on the end points of interest. Consequently, the meta-analysis findings could reflect differing efficacy of these active agents for reducing cardiovascular events. However, the UPLIFT trial uniquely permitted other COPD therapies as cointerventions, many of which were excluded in other trials. Thus, it remains possible that inhaled anticholinergics increase risk of cardiovascular events when given alone but not when combined with an inhaled corticosteroid (ICS) and long-acting bagonist (LABA). In addition, the extent to which patients in the placebo group of the UPLIFT trial received short-acting anticholinergic medications is not completely clear.
Commentary 1 and quality of life; 98% were followed for mortality (intention-to-treat analysis).
MAIN RESULTS
Mean FEV 1 value was higher in the tiotropium group than in the placebo group at all time points, by 87-103 ml before bronchodilation and by 47-65 ml after bronchodilation. Groups did not differ for rate of decline in mean FEV 1 (table) . Mean quality-of-life score was an average 2.7 units (95% CI 2.0 to 3.3) better in the tiotropium group, but rate of decline did not differ between groups. At 4 years, the hazard ratio for first COPD exacerbation with tiotropium compared with placebo was 0.86 (CI 0.81 to 0.91; {number needed to treat 19, CI 13 to 29}À) and for all-cause mortality was 0.89 (CI 0.79 to 1.02). Relative risk of myocardial infarction was 0.73 (CI 0.53 to 1.0) and of stroke was 0.95 (CI 0.70 to 1.3).
CONCLUSION
In patients with chronic obstructive pulmonary disease, most of whom were using long-acting b-agonists and inhaled steroids, tiotropium improved quality of life and reduced exacerbations but did not reduce rate of decline in FEV 1 .
*See glossary.
ÀCalculated from data in article. Abstract and commentary also appear in ACP Journal Club. 
ABSTRACTED FROM
COMMENTARY
Commentary continued from previous page Nevertheless, the UPLIFT trial provides important reassurance that tiotropium, added to usual COPD therapy, does not increase cardiovascular events or mortality. Although an updated meta-analysis incorporating the UPLIFT trial would be helpful, it would be dominated by UPLIFT's findings because its total events vastly outnumber those of all other trials combined. However, such a meta-analysis would be useful in helping us understand the extent to which chance can explain differences in study findings.
The finding of the UPLIFT trial that adding tiotropium in patients already receiving an ICS-LABA combination further reduces exacerbations is a new and important observation. It extends our knowledge from a previous trial of adding an ICS-LABA combination in patients already receiving tiotropium, which failed to show a significant difference in exacerbations but found benefits for secondary outcomes. 1 This new evidence supports current guideline recommendations that all 3 medications should be used together in patients with COPD who have frequent exacerbations. 2 3 At the same time, the failure of all of these trials to find significant effects on mortality or decline in FEV 1 is disheartening and suggests we may have reached the limit of what can be achieved with current inhaled medications. Further progress in combating the morbidity and mortality associated with severe COPD may now require shifting our attention to new therapeutic pathways.
